DNA methylation in promoter regions of red cell membrane protein genes in healthy individuals and patients with hereditary membrane disorders.
The methylation state of 5'-CG-3' sites is known to be linked to the regulation of promoter function by modulating DNA-protein interactions and to the structure of chromatin. As part of a project to determine methylation patterns in the human genome, we examined the methylation profiles of several genes for human erythroid membrane proteins: ELB42 (protein 4.2), EPB3 (band 3), SPTB gene (beta-spectrin), and ANK1 (ankyrin). The bisulfite protocol of the genomic sequencing method was applied. The number of 5'-CG-3' dinucleotides was the most abundant in SPTB and ANK1, much less in EPB3, and the least in ELB42. In the DNA of peripheral blood mononuclear cells from healthy individuals, the promoter regions of EPB3 and ELB42 were extensively methylated, but the SPTB and ANK1 promoters were totally unmethylated. We also investigated methylation profiles in peripheral blood mononuclear cells from patients with red cell membrane diseases, such as complete protein 4.2 deficiency due to ELB42 mutations, hereditary spherocytosis with EPB3 mutations, and hereditary elliptocytosis with SPTB mutations. The DNA methylation states in these genes of erythroid cells, which we obtained at the second phase of the 2-phase liquid culture of erythroid precursor cells in the peripheral blood, were essentially identical or very similar to those of peripheral blood mononuclear cells. In disease states, the DNA methylation profiles of these red cell membrane protein genes were essentially not different from those in healthy individuals (statistically not significant).